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This invention relates to a novel calpain inhibitor, cystamidin A and to its production 

vation of kinase series enzymes such as DmtSS °> pa ' h °'° 9 ' cal events - and to be involved in the acti- 

and in the decomposition r^os^ta, 7oZ and of SShlT^"? ki " aSe B by ' im, ' ting pr ° teo, * sis 
lated to calpain have been known IHs sCa > suL JlT : , "* hormone -^ P tors. Diseases re- 
dystrophy, for exampie, disappearing of Z U fin ST^l* 17 T ^ ° f mUSde in muscu,ar 

Furthermore, in a ceil infected w^human ™£t£Z££^ 5 ' ^ ^ 

and interleukin 2 receptor are observed This mav bl r«,,!!^h f ' y ,ncreased ac «*ities of calpain 

to alteration of receptor activity by Z Action ■ „ ? by / rre ? u,ar reaction °^ells to growth factor due 

Calpain is also thought tS?iJ^ to ^SiT- TT*,? Pr ° t6in - < Biochemistr y. 57 : 1202 (1 985)). 
mye,in f on (Mode,* Medic^ 5 ' - ^ 

expe^T^le^ Sain, is known and is 

tatin is. however, a high m oZ*aZ*an\ orotSL h T ^T*™ syndromes. Calpas- 

weight-calpain inhibitor" TnlToZ ^TeT " " M ' * 3PP ' y 3S 3 medicine - A,ow 

in its'cu.S S. th3t 3 miCr ° 0r9aniSm be,on9in9 to «» genus Streptomyces produces a calpain inhibitor 
The present invention provides a compound (cystamidin A) of the formula: 



25 



30 




or a pharmaceutical^ or veterinarilly acceptable salt thereof 

as the genus Streptomyces which is ca n*hL «f 1 com Pnses cultunng a microorganism belonging to 

latinl the coTn^uSoTmula fl ^fro^h^ h" 9 6 C T P ° Und ° f f ° rmU,a « in a nutrient med ^. isc- 
(I) thus obtained W CU,tUred m3SS and ' " desired ' salifvi "9 the compound of formula 

ceptlb^Tt^ 

- organic acid salts such as th.^^TZ^S? " " ^ hydrOCh, ° ride and a " d 
The attached drawings show the following: 

Fig 1 : UV spectrum of cystamidin A; 

Fig 2: |R spectrum of cystamidin A; 

Fig 3: 1 H-NMR spectrum of cystamidin A; and 
45 Fig 4: 13 C-NMR spectrum of cystamidin A 

and isolating calpain .nhibitoTc^SiTherefrom th! ? a ~ umulatin9 the cystamidin A in a medium 
cystamidin A producino rruc^^ZZl ZZ T "™i ' ~. CyStam,d ' ne P™ duci "9 microorganism can be a 
*> Preferable example of cvstemS ^n L.!!n Y 3 n ° l " mited 3 Strain «'««**ted in this specification, 
sample «■!•<£ h ^ KP-1241 feo.ated from a soil 

hereinbelow. * P '^enters. Taxonom.cal properties of the strain KP-1241 is illustrated ~ 

1. Morphological properties: 
men^n^cS^ 

starch agar and glycVroi™^ 36031 myC6lia 9r ° W abunda ""y on inorganic salts- 

9 glycerolasparagme agar to show grayish color. The mature sporophores form spiral spore 
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chains and have more than 20 spores per chain. The spores are oval in shape, 1.0 u.m x 0.7 jam in size and 
have a spiny surface. Whirls, sclerotic granules, sporangia and flagellated spores are not observed. 

5 2. Cultural characteristics: 

The cultural characteristics are shown in Table 1 . To investigate the cultural characteristics and physiolog- 
ical properties of the strain, the International Streptomyces Project (ISP) media recommended by Shirling and 
Gottlieb [Int. J. Syst. Bacterid., 16 : 313-340. (1966) ] was used. Color Harmony Manual, 4th Ed., 1958 (Con- 
w tainer Corporation of America, Chicago) was used for color names and hue numbers. Cultures were observed 
after incubation at 27 °C for two weeks, if not specified. 



Table 1 

Cultural characteristics of strain KP- 1241 



20 


Med i urn 


Cultural characteristics 


25 




G: Poor, colorless 




Sucrose-nitrate 


R: Silver gray (3fe) 




0501 


am- roor, silver gray koib) 


30 




SP: None 


35 




G: Good, light ivory (2ca) 




Glucose-asparagine 


R: Light wheat (2ea) 




agar (ISP) 


AM: Abundant, silver gray (3fe) 


40 




SP: None 






G: Good, colorless 


45 


Glycerol-asparagine 


R: Bamboo (2gc) 




agar (ISP) 


AM: Abundant, silver gray (3fe) 


50 




SP: None 



55 

r 
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Continued Table 1 



5 






10 


Inorganic sal ts-starc 
agar C ISP) 


G: Good, light ivory (2ca) 
h R: Covert tan (2ge) 

AM: Abundant, dark covert gray (2ih) 
SP; None 


15 
20 


Tyrosine agar 
(ISP) 


G. Moderate, light ivory (2ca) 

R: Pale pink (3ca) 
AM: Poor, white (a) 
SP: Poor , 


25 
30 


Oatmeal agar 
(ISP) 


G: Moderate, colorless 

R: Si Iver gray (3fe) 
AM: Moderate, beige gray (3ih) 
SP: None 


35 
40 


Yeast extract-malt 
extract agar (ISP) 


u. uood. colorless 
K: Mustard (2le) 

AM: Abundant, dark covert gray (2ih) 
SP: None 


45 


Nutrient agar 


G: Good, colorless 
R: Bisque (3ec) 


50 




AM: Moderate, white (a) 
SP: None 



55 



r 



4 



EP 0 569 122 A1 



Continued Table 1 

5 , 





Peptone-yeast extract 


G: Moderatp. lii?ht ivnrv (9ra) 


10 
15 


iron agar (ISP) 


R: Honey gold (2ic) 
AM'Moderatp whitp fa^ 
SP: None 






G: Moderate, lieht mustard tan(2ip} 


20 


G l ucose-n i t rate 
agar 


R: Mustard (21e) 
AM: Poor, white (a) 


25 




SP: None 




G: Good, lieht ivnrv (9raV ' 


30 


Glycerol-calcium 
malate agar 


R: Light ivory (2ca) 
AM: Poor, white (a) 
SP: None 


35 




G: Moderate, bamboo (2gc) 


40 


Glucose-peptone 
agar 


R : Brsque (3ec) 
AM: Moderate, white (a) 
SP: Amber Ope) 



45 



Abbreviations: G; growth of vegetative mycelium 
R; reverse 
AM; aerial mycelium 
SP; soluble pigment 

ISP; International Strep tomyces Project 
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3. Physiological properties: 







-r 

(+ : Active, - ; inactive) 


(1) 


Mfilsnin fnrmafiAn 
iviciatnti iui (lldlion 






i* 1 / 1 yrosme agar 


+ 




\u; reprone-yeast extract iron agar 


+ 




(c) Glucose-peptone-gelatin medium (21-23°C) 


- 




v u / 11 ypione-yeast liq. 


- 


(2) 


iyio5»inase reaction 


+ 


(3) 


r '2 0 proauciJOn 


- ■ 


(4) 


N lira to rorli lofi^n 

i niu die reuueuon 


+ 


(5) 


Liquefaction of gelatin (21-23°C) 


+ 


(6) 


Hydrolysis of starch 




(7) 


vUdyuidUOll or miiK (/I/ C) 


- 


(8) 


Peptonization of milk (07°r > \ 


+ 


(9) 


TemDerature ran no frtr nmtut h 


12-34°C 




wpLiiiiuin icinperaiure range Tor growth 


24°C 


(10) 


wun£.aitun uaroon sources 




(Pridham and Gottlieb agar medium) 






Utilized: D-glucose. D-mannitol, D-fructose, i-lnositol 






Weakly utilized: L-arabinose f D-rhamnose 




f 


Mot utilized: D-xylose, raffinose, melibiose, sucrose 




(11) < 


Sellulolytic activity 
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4. Chemical composition: 



45 



50 



55 



The DAP (diaminopimelic acid)-isomer in the cell wall of strain KP-1241 is determined to h« u ^ 

m ^i'srssrsss^r* or arai ' on vanou8 medii p ' 9ment * 8, * h,y 

From the taxonomic properties described above, strain KP-1241 is consider^ f« th» ...h*- „ 
and^ce^^^^ 

cystim!^^^^^ ^ . iS merely i,,ustrative - and the ^bove strain, its mutant and the 

Sto r^^^T^T ? 9 " 9 t0 9enUS ^P^V^ 8 ^ naturally used. The calpain 
Z^mTS? eLalt n P ? r en , t,0n C3n be Pr0dUCSd by in ° c ^9 and culturing aerobically the 

^XSSiS^^ suitab,e for cystamidin A production - Nufrient source such as 

Commercially avai.ab.e nitrogen sources such as peptone, meat extract, corn steep liquor, cotton seed 

6 
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meal, peanut meal, soybean meal, yeast extract, NZ-amine, casein hydrolysate, sodium nitrate, ammonium 
nitrate and ammonium sulfate, and carbon sources such as glycerin, starch, glucose,- galactose, lactose and 
mannose can be used. Further, carbon sources such as fatty substance, and inorganic salts such as sodium 
chloride, phosphate salts, calcium carbonate and magnesium sulfate can also be used. 

The other essential trace metallic salt and anti-foam agent such as animal, vegetable or mineral oil can 
be added to the medium if required. These nutrient sources and other additives useful for production of cys- 
tamidin A can be used and that is to say any cultural material for Streptomyces can preferably be used in the 
present invention. Liquid culture such as submerged aeration culture is preferable for mass production of cys- 
tamidin A. Temperature for culturing the microorganisms can be adjusted to grow the strain within a range of 
suitable production of cystamidin A. Culturing condition can be selected and controlled for production of cys- 
tamidin A in which depending upon the nature of the above production microorganisms. 

Cystamidin A is mainly produced in a cultured broth. A crude substance of cystamidin A can be isolataed 
by extracting the cultured filtrate with water immiscible organic solvent such_asJiutanol, or by eluting the ab- 
sorbed substance in an absorption resin with water-containing organic solvent. In addition to the above ex- 
traction procedure, the isolation method applied for low molecular weight substance such as absorption chro- 
matography, gel-filtration chromatography, preparative thin layer chromatography, counter current partition 
chromatography and high performace liquid chromatography, and preferable combination and repeating op- 
eration thereof, can be applied for isolating and obtaining pure cystamidin A. 

Physico-chemical properties of cystamidin A are shown in the followings. 

(1) Nature : white powder 

(2) Molecular weight : 138.0793 (by mass spectrometry analysis) 

(3) Molecular formula: C7H 10 N 2 O 

(4) Melting point ; 146 - 148 °C 

(5) Ultraviolet absorption maximum (in methanol) : (Fig.1) 

203 nm ( e = 4400), 213 nm (shoulder, e = 4100), 260 - 280 nm (shoulder, s = 300) 

(6) Infrared absorption maximum (KBr tablet) : (Fig. 2) 

3400, 3250, 3150, 1640, 1570, 1400, 1280, 1110, 970, 805, 740 cm~ 1 

(7) 1 H-NMR spectrum (in DMSO-d 6 ) : (Fig. 3)(ppm) 

1 0.40 br. s (1H), 7.24 br. s (1 H), 6.69 br. s(1H), 6.60 dd (1H), 6.50 dd (1H), 5.86 dd (1 H). 2.59 1 (2H), 
2.25 t (2H) ppm 

(s; singlet, d; doublet, t; triplet, br; broad) 

(8) 13 C-NMR spectrum (in DMSO-d 6 ) : (Fig. 4)(ppm) 

174.3 s, 121.8 s, 117.3 d, 114.6 d, 107.5 d, 37.0 t, 22.8 t 

(9) Solubility in solvent : soluble in water, methanol, acetone, chloroform and benzene 

(10) Color reaction : positive for ninhydrin, Ehrlich and Rydon-Smith reagents 

From the above physico-chemical properties and the spectra data, the structure of cystamidin A was elu- 
cidated as shown in the formula [I] hereinbefore. 

As illustrated in details on the physico-chemical properties of cystamidin A, the substance has never been 
known and reported and is a novel compound. 

Biological properties of cystamidin A are illustrated as follows. 

Inhibitory activities of cystamidin A against calpain using casein as substrate according to the method by 
Saito et al. [Agr. Biol. Chem., 51 : 361 (1987) ], IC50 (50 % inhibition) is 0.20 ng/ml. 

Cystamidin A shows no antimicrobial activities at 100 ng/disk (paper disk method) against various kinds " 
of bacteria, yeast and fungi. IC50 value against B-16 melanoma cells in vitro were more than 25 \xgfm\. The 
LD50 (ip) of cystamidin A in mice are >200 mg/kg. 

Effect of the Invention : 

As explained hereinaboves, the novel compound cystamidin A is a low molecular weight substance and 
shows strong inhibitory action on calpain, therefore it can be used not only for reagent but also for pharma- 
ceuticals. 

Examples: 



The embodiments of the present invention will be illustratively explained in the following examples, but are 
not construed as limiting. 



0 
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Example 1 



aeration at the rate of toT^ftm&T^™^' *"* WUh agitati ° n at 200 " m and 

was extracted twice with ethyl acetateT 8 lit / VT! iltl ( ° COnta,n,na ^'Pain inhibitory acitvity 

(55g).-The oi. was dissolved in wateT 1 5 I „.In„ T T C ° ncentrated in va <*° to obtain brownish oil I 
ODS-AQ 120 S^r^r S ? i !. °' P utona rev ersed phase sillica gel column (1000 ml. YMCGEL 
a*? 120 -® 50 - c ° ) P ac ked with 50% methanol, and developed with 20% methanol 
Ac ,ve fract,ons were collected and concentrated in vacuo to obtain brownish ofl IU7 2 0?^. o« h- 
thenmlth T VO,Umeof methan °'. a " d the solution was mixed with silicL gel powde £ * ^/iTSST 
then methanol was removed from the mixture underreduced pressure the drved X! Hi . } ' 

lected tS .v^«* absor P t,on a* 205 nm. Peak show.ng calpain inhibitory activity, eluted at 17 min was col 
•ected. The extract was concentrated underreduced pressure toobtain white powd'erof cysimidin A^OmT 



Claims 

1 . A compound of formula: 




2. 



6. 



or a pharmaceutical^ or veterinariily acceptable salt thereof. 

A process according to claim 2 wherein the microorganism is Streptomv ces so KP-1241 fFERM 

or a mutant thereof which is capable of producing a oon^oJSrfi^Srdl^^^ 17 ^ 

daTlTuse f inT m tH (,) ; °5 ! pharmaceutical| y » vetennanl.y acceptable salt thereof, as depicted in 
cla.m 1 for use in a method of treatment of the human or animal body by therapy. 

clamor L°J 11T1 °?' or a P harmac e"tically or veterinaril.y acceptab,e sait thereof, as depicted in 
cla,m 1 for use as a calpa,n mhfetor in a method of treatment of the human or animal body by tEerapy 

Use of a compound of formula (I), or a pharmaceutical* or veterinaril.y acceptable salt thereof, as depicted 
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in claim 1 in the manufacture of a medicament for use as a calpain inhibitor. 

A pharmaceutical or veterinary composition which comprises a compound of formula (I) or a pharma 
ceutically or veterinarilly acceptable salt thereof, as depicted in claim 1 and a pharmaceutical^ or veter- 
inarilly acceptable diluent or excipient. 

Streptomyces sp. KP-1241 (FERM BP-4171) or a mutant thereof which is capable of producing a com- 
pound of formula (I) as depicted in claim 1. 

A substantially pure culture of Streptomyces sp. KP-1241 (FERM BP-4171), or a mutant thereof which is 
capable of producing a compound of formula (I) as depicted in claim 1 , comprising a source of assimilable 
carbon, a source of assimilable nitrogen and inorganic salts. 

A compound which has the following physico-chemical properties: 

(1) Nature : white powder; 

(2) Molecular weight : 1 38.0793 (by mass spectrometry analysis); 

(3) Molecular formula: C7H 10 N 2 O; 

(4) Melting point: 146 - 148°C; 

(5) Ultraviolet absorption maxima (in methanol): 

203 nm (e=4400). 213 nm (shoulder, e=4100), 260 - 280 nm (shoulder, e=300); 

(6) Infrared absorption maxima (KBr tablet): 

3400, 3250, 3150, 1640, 1570, 1400, 1280, 1110, 970. 805, 740 crrr'; 

(7) Solubility in solvents: soluble in water, methanol, acetone, chloroform and benzene; and 

(8) Colour reaction: positive for ninhydrin, Ehrlich and Rydon-Smith reagents; 
or a pharmaceutical^ or veterinarilly acceptable salt thereof. 

A process for the production of a compound according to claim 10, or a pharmaceutical^ or veterinarilly 
acceptable salt thereof, which comprises culturing a microorganism belonging to the genus Streptomyces 
which is capable of producing said compound in a nutrient medium, isolating said compound from the cul- 
tured mass, and, if desired, salifying the compound thus obtained. 
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MOLAR ABSORPTION COEFFICIENT 
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